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From:  

Sent: Tuesday, September 06, 2016 5:21 PM 

To: HarborComments <HarborComments@epa.gov>; McLerran, Dennis <mclerran.dennis@epa.gov> 

Cc: Tejada, Matthew <Tejada.Matthew@epa.gov>; laura.thrift@mail.house.gov; 

liv.brumfield@mail.house.gov; constituentservices @wyden.senate.gov; intern owen fessant-

eaton@merkley.senate.gov; rep.tinakotek@state.or.us; rep.alissakenyguyer@state.or.us; 

rep.tawnasanchez@state.or.us; phylicia.haggerty@mail.house.gov; Suzanne.kunse@mail.house.gov; 

dan.whelan@mail.house.gov; nick.strader@mail.house.gov; Richard.M.Whitman@oregon.gov; 

Pablo.martos@dsl.state.or.us; attorneygeneral@doj.state.or.us; 

mayorcharliehales@portlandoregon.gov; Sonia Schmanski <sonia.schmanski@portlandoregon.gov>; 

tera.pierce@portlandoregon.gov; liam.frost@portlandoregon.gov; novick@portlandoregon.gov; 

amanda@portlandoregon.gov; dan@portlandoregon.gov; Mike.Jordan@portlandoregon.gov; 

AuditorHullCaballero@portlandoregon.gov 

Subject: Portland Youth and Elders Council comment on Portland Harbor Superfund Cleanup Plan 

 

Enclosed by attachment is the comment and declaration of the Portland Youth and 
Elders Council 

(b) (6)
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Summary 
A.  The U.S. Environmental Protection Agency (EPA) has released its Proposed Plan for 

cleaning up the in-river portion of the Portland Harbor Superfund Site. It selected 
Alternative I as its Preferred Alternative for the plan. 

B. EPA selected its Preferred Alternative through a hidden analytical process that: 

• Failed to consider the impacts of different cleanup levels on the value of ecosystem 
services, counter to guidance from within the agency and a directive from an Executive 
Memorandum  

• Considered only a narrow subset of the economic benefits that would flow from 
alternatives that would cleanup the harbor faster and more thoroughly. 

• Biased the alternative-selection process so that EPA rejected alternatives that would 
yield greater net benefits for the overall community.  

C. Implementation of EPA’s Preferred Alternative will impose significant economic harm on 
families, businesses, and the overall community, harm that would be avoided if EPA were 
to clean up the harbor more quickly and thoroughly.  
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Supporting Material 

A. EPA selected the Preferred Alternative through a hidden and biased analytical  
process  

In the Proposed Plan, EPA describes nine alternatives for cleaning up the Portland harbor 
Superfund Site and explains why it has chosen Alternative I as its Preferred Alternative rather 
than one that would cleanup the site more aggressively. The document asserts that EPA made 
this choice based on a carefully constructed, unbiased comparison of benefits and costs to select 
Alternative I as its Preferred Alternative. This analytical process allegedly involved comparing: 

Direct cleanup costs. EPA asserts that it did not consider other costs, including external 
costs, “e.g., economic impacts to residents or businesses as a result of remediation 
activity.”1  

vs. 
Reductions in risks. EPA asserts that it considered only three types of cleanup benefits, 

indicated by reductions in the risk of: 
1. Human cancer.  
2. Non-cancer, human-health effects. 
3. Ecosystem harm, indicated by the toxicity of benthic invertebrates and on the 

reproductive success of mink, river otter, spotted sandpiper, bald eagle, and osprey. 

In reality, though, EPA did something different. Rather than using an objective, unbiased 
evaluative process, it used the value-judgments of the decision-makers within EPA to define 
and evaluate the alternatives, biasing the process to deliver Alternative I rather than a more 
aggressive cleanup effort as the Preferred Alternative.  

The core element of this biased process is the definition [pp. 20-22] of nine remedial action 
objectives (RAOs) that represent “an acceptable contaminant concentration or range of 
concentrations” (Table 1). [italics emphasis added] EPA then sought the alternative that would 
achieve these objectives at the lowest direct cleanup cost. The key feature of this process is the 
determination of “acceptable” contamination levels.  

EPA’s commitment to achieving “acceptable” comtaminant levels is superficial, however. EPA 
has not demonstrated that it looked to the affected community, itself, to determine the 
acceptability of the agency’s Preferred Alternative relative to alternatives that promise more 
aggressive cleanup. In particular, EPA has not demonstrated that it determined that the 
Preferred Alternative is “acceptable” to the local community for: 

• “[F]ishing, occupational, recreational, and ceremonial uses.” (RAO-1) 
• “[H]uman consumption of COCs in fish and shellfish.” (RAO-2) 
• “[F]ishing, occupational, recreational, and potential drinking water supply.” (RAO-3) 
• “[H]uman exposure.” (RAO-4) 
• “[E]cological exposure.” (RAO 8) 
• “[H]uman health and ecological exposures.” (RAO-9) 

                                                        
1 EPA. 2000. A Guide to Developing and Documenting Cost Estimates During the Feasibility Study. 
https://yosemite1.epa.gov/ee/epa/ria.nsf/vwAN/S200010.pdf/$file/S200010.pdf.  
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Table 1. EPA’s Remedial Action Objectives (RAOs) 

RAO 1 – Sediment Reduce cancer and non-cancer risks to people from incidental ingestion of and dermal 
contact with COCs in sediment and beaches to exposure levels that are acceptable for 
fishing, occupational, recreational, and ceremonial uses 

RAO 2 – Biota Reduce cancer and non-cancer risks to acceptable exposure levels (direct and indirect) for 
human consumption of COCs in fish and shellfish 

RAO 3 – Surface Water Reduce cancer and non-cancer risks to people from direct contact (ingestion, inhalation, and 
dermal contact) with COCs in surface water to exposure levels that are acceptable for 
fishing, occupational, recreational, and potential drinking water supply 

RAO 4 – Groundwater Reduce migration of COCs in groundwater to sediment and surface water such that levels 
are acceptable in sediment and surface water for human exposure 

RAO 5 – Sediment Reduce risk to benthic organisms from ingestion of and direct contact with COCs in 
sediment to acceptable exposure levels 

RAO 6 – Biota (Predators) Reduce risks to ecological receptors that consume COCs in prey to acceptable exposure 
levels 

RAO 7 – Surface Water Reduce risks to ecological receptors from ingestion of and direct contact with COCs in 
surface water to acceptable exposure levels 

RAO 8 – Groundwater Reduce migration of COCs in groundwater to sediment and surface water such that levels 
are acceptable in sediment and surface water for ecological exposure 

RAO 9 – River banks Reduce migration of COCs in river banks to sediment and surface water such that levels are 
acceptable in sediment and surface water for human health and ecological exposures 

	

Indeed, EPA’s commitment to acceptability appears no more than an empty expression. For 
example, in defining RAO-1, the Proposed Plan expresses a commitment to reduce exposure to 
levels acceptable for “fishing, occupational, recreational, and ceremonial uses.” Later, it 
includes a section, “Evaluation of Alternatives,” in which EPA says, “the alternatives are 
evaluated in detail to determine which would be the most effective in achieving the goals of 
CERCLA and the RAOs for the Site.” [p. 49] The contents of the Proposed Plan, however belie 
these assertions. Nowhere in the section—indeed, nowhere in the entire document!—does the 
EPA address the acceptability of the different alternatives to ceremonial uses. A word search of 
the document finds “ceremonial” mentioned only twice: on p.17, when it says, “The river 
provides a ceremonial and subsistence fishery for tribal members,” and on p. 21, in the 
definition of RAO-1. The document never demonstrates that EPA, in fact, included ceremonial 
uses in its evaluation of alternatives. Had it done so, it likely would have concluded that 
resources have value beyond measurement when they play central roles in ceremonies that 
sustain the identity of a Tribal or other culture. In this context, it seems highly unlikely, if EPA 
had seriously investigated the matter, it would have found that Tribal and other fish-oriented 
communities do not find Alternative I to be acceptable, insofar as it allows contamination having 
negative impacts on fish and other resources having important ceremonial uses to persist in the 
environment.  

In short, it appears that, after expressing a commitment to adopt and implement a Preferred 
Alternative that will reduce exposure to levels acceptable to ceremonial uses, EPA gave the 
matter no further thought.  
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Its concern for acceptable occupational uses was similarly superficial. A similar word search 
finds that the Proposed Plan mentions “occupational” uses only once: in its definition of RAO-1.  

The absence of evidence showing that it explicitly determined what levels of cleanup are 
acceptable to the community indicates that EPA based this determination not on an open 
assessment of the community’s preferences but on a hidden process that applied the value-
judgments of the agency’s decision-makers. This hidden process is biased against those whose 
harm from the contaminants is not reflected in the decision-makers’ value-judgments. The 
discussion above suggests that, at a minimum, the bias disfavors those harmed by the impacts 
of contamination on occupational and ceremonial uses of affected resources. Information 
presented below suggests the bias extends specifically to Tribal members and others who 
experience harm from the contaminants’ degradation of the environment.  

 

B. EPA fai led to fol low applicable guidelines and executive directions for 
evaluating alternatives 

In 2010, EPA published its Guidelines for Preparing Economic Analyses as “part of a continuing 
effort by U.S. Environmental Protection Agency (EPA) to develop improved guidance on the 
preparation and use of sound science in support of the decision-making process.”2 It explained 
the need for the document in these terms:  

“Underlying these efforts is the recognition that a thorough and careful economic analysis 
is an important component in informing sound environmental policies. Preparing high-
quality economic analysis can greatly enhance the effectiveness of environmental policy 
decisions by providing policy makers with the ability to systematically assess the 
consequences of various actions. An economic analysis can describe the implications of 
policy alternatives not just in terms of economic efficiency, but also in terms of the 
magnitude and distribution of an array of impacts.” [p. 1-2] 

The Proposed Plan does not cite or reflect either the conceptual framework or the analytical 
requirements presents in the Guidelines. As a consequence, the Proposed Plan lacks economic 
justification for the agency’s definition of alternatives, evaluation of the alternatives, and 
selection of Alternative I as the Preferred Alternative. Because of this gap, the Proposed Plan 
does not represent a science-based assessment of the alternatives. 

EPA’s Guidelines for Preparing Economic Analyses defines two primary criteria for evaluating the 
acceptability of environmental policy decisions: economic efficiency and equity. It offers (xii 
and 4-1) these definitions of economic efficiency: 

• “[T]he optimal production and consumption of goods and services.”  
• “[T]he maximization of social welfare.”  

To achieve an efficient outcome, the Guidelines (4-2) calls on government analysts to “evaluate 
which of the various policy approaches under consideration maximizes the benefits of reducing 
environmental damages, net the resulting abatement costs.” EPA has not demonstrated that it 
conducted such an evaluation in its preparation of the Proposed Plan. It never describes the full 

                                                        
2 EPA. 2010. Guidelines for Preparing Economic Analyses. https://yosemite.epa.gov/ee/epa/eerm.nsf/vwAN/EE-0568-
50.pdf/$file/EE-0568-50.pdf. 
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benefits of cleaning up the site to higher levels than those described in the Preferred Alternative. 
For example, EPA has not described the incremental benefits to fishing, occupational, 
recreational, and ceremonial uses (RAO-1) of higher levels of cleanup. It never compares the full 
incremental benefits against the incremental abatement costs to reassure the public that the 
Preferred Alternative “maximizes” the net benefits of cleanup. 

EPA also has not fully assessed the equity impacts of its Preferred Alternative. In its Guidelines 
(xiii), the agency defines an equity assessment as an examination of “the distribution of benefits 
and costs associated…across specific sub-populations. Disadvantaged or vulnerable sub-
populations, for example low-income households, may be of particular concern.” In its 
Proposed Plan, EPA does not describe the distribution of the benefits and costs of cleaning up 
the site. This failure makes it impossible for decision-makers and the public to know who will 
enjoy the benefits and who will bear the costs if the agency implements the Preferred 
Alternative rather than one that would cleanup the site more aggressively. That is, EPA does 
not provide information showing who will enjoy the lower cleanup expenses (benefits of less 
aggressive cleanup), and who will experience the losses from degraded fishing, occupational, 
recreational, and ceremonial uses of resources (costs of less aggressive cleanup). 

The Guidelines (xv) defines a process, known as a “social welfare function” that EPA could have 
used to develop a science-based assessment of the acceptability of the different alternatives: 

“A social welfare function establishes criteria under which efficiency and equity outcomes 
are transformed into a single metric, making them directly comparable. A potential output 
of such a function is a ranking of policy outcomes that have different aggregate levels and 
distributions of net benefits. A social welfare function can provide empirical evidence that a 
policy alternative yielding higher net benefits, but a less equitable distribution of wealth, 
ranks better or worse than a less efficient alternative with more egalitarian distributional 
consequences.”  

In developing the Proposed Plan, EPA made no effort to assemble anything resembling a social 
welfare function. As a result, it is impossible to assess the overall socio-economic effects of each 
alternative and weigh one alternative against the others.  

More fundamentally, EPA failed to acknowledge the connection between science and 
community wellbeing. Thus, as part of its evaluation of alternatives, it apparently compared the 
Project costs against the ecosystem risks, without recognizing that some ecosystem risks are 
more important than others. Over the past several decades, scientists and economists have 
made great strides in measuring the importance of ecological risks. To do so, they focus on 
ecosystem services, i.e., the benefits that people get from nature. EPA’s science coordinator for a 
panel on risk assessment described the importance of ecosystems services this way: “Bringing 
ecosystem services into EPA’s risk assessment process will help stakeholders and decision 
makers understand the full value of ecosystems. … By including the assessment of ecosystem 
services in risk assessments, the cost-effectiveness of decisions is better understood to include 
the full value of the environment to society.”3 

                                                        
3 Martin, Lawrence. 2016. Including Ecosystems in Risk Assessments. 
https://blog.epa.gov/blog/2016/09/including-ecosystems-in-risk-assessments/. 
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The forum on risk assessment drives home the point more clearly: 4  

• “It has become increasingly apparent that decisions to protect the environment can be 
more effective when benefits to humans are considered.”  

• “Assessing risks to ecosystem services can (1) highlight potential assessment endpoints 
such as nutrient cycling, carbon sequestration, and soil formation that are not 
conventionally considered; (2) help communicate the importance of environmental 
protection to stakeholders and decision makers; and (3) provide input to subsequent 
ecological benefits assessments.”  

• “Ecosystem services endpoints can make ERAs (ecological risk assessments) more 
relevant to decision makers and stakeholders whose concerns may be anthropocentric 
and can provide an output that is more useful to economists who perform cost-benefit 
analyses than conventional endpoints alone.” 

This emphasis on integrating ecosystem services into ecological risk assessments stems, in part, 
from EPA’s 2006 Ecological Benefits Assessment Strategic Plan, an EPA colloquium in 2010 on the 
use of ecosystem services in ecological risk assessments, and a 2015 assessment by the 
Ecological Processes and Effects Committee of EPA’s Science Advisory Board (EPA, Risk 
Assessment Forum. 2016). Moreover, a 15 October 2015 Executive Memorandum directs EPA to 
consider “ecosystem services, where appropriate and practicable, in planning, investments and 
regulatory contexts.”5 The memorandum came from Director of the Office of Management and 
Budget (OMB), the Managing Director of the Council on Environmental Quality (CEQ), and the 
Director of the Office of Science and Technology Policy (OSTP). They observed that their goal 
was “to better integrate into Federal decision making due consideration of the full range of 
benefits and tradeoffs among ecosystem services associated with potential Federal actions, 
including benefits and costs that may not be recognized in private markets because of the 
public-good nature of some ecosystem services.” They also observed that an ecosystem services 
approach can “organize potential effects of an action within a framework that explicitly 
recognizes the interconnectedness of environmental, social, and, in some cases, economic 
considerations, and fosters consideration of both quantified and unquantified information.” The 
Executive Memorandum also clearly identifies when an ecological risk assessment or other 
analysis should incorporate an assessment of ecosystem services: “should an agency's analysis 
require consideration of costs, the agency should consider ecosystem-services methods, 
where appropriate and feasible.” [bold emphasis added] 

The Proposed Plan, however, mentions none of this. Instead, it compares Project costs against 
science-oriented assessments of the ecological and human-health risks, giving no consideration 
to the importance of the impacts on ecosystem services. It makes no effort to identify and apply 
appropriate and feasible methods for describing and weighing the impacts on ecosystem 
services.6 This failure contradicts guidance that has accumulated for at least the past decade 
from within and outside the agency. More important, the failure to consider differences among 
the alternatives in their impacts on ecosystem services does a disservice to decision-makers and 
                                                        
4 U.S. EPA, Risk Assessment Forum. 2016. Generic Ecological Assessment Endpoints (GEAEs) For Ecological Risk 
Assessment: Second Edition With Generic Ecosystem Services Endpoints Added. 
https://www.epa.gov/sites/production/files/2016-08/documents/geae_2nd_edition.pdf. 
5 Donovan, S; Goldfuss, C; Holdren, J. (2015). Incorporating Ecosystem Services into Federal Decision Making. 
(Memorandum for Executve Departments and Agencies). Washington, D.C.: Executive Office of the President. 
https://www.whitehouse.gov/sites/default/files/omb/memoranda/2016/m-16-01.pdf. 
6 These methods are discussed by EPA, Science Advisory Board. 2009. Valuing the Protection of Ecological Systems and 
Services. https://yosemite.epa.gov/sab/sabproduct.nsf/WebBOARD/ValProtEcolSys&Serv. 
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the public. It hides from them information necessary for assessing the relative acceptability of the 
different alternatives. It dismisses the concerns and preferences of those who will be most 
directly affected by the cleanup. And it strongly suggests that more aggressive cleanup will 
yield net benefits greater than those EPA described for Alternative I. 

raises two possibilities. One, the authors of the Proposed Plan did not know about the emphasis 
that EPA, OMB, CEQ, and OSTP have been placing on incorporating ecosystem services into 
ecological risk assessments and cost assessments for at least the past decade. Two, they knew 
but looked the other way. In either event, it is clear that the Proposed Plan fails to satisfy  

 

C. A more aggressive cleanup would yield signif icant benefits throughout the 
local community and region 

EPA did not look at all the potential benefits from cleaning up the harbor’s contaminants. 
Instead, to evaluate the different alternatives, EPA focused on a few indicators of risks to 
human health and the ecosystem. For human-health risks, it estimated the potential incidence of 
human cancer and some non-cancer diseases under each alternative. For ecological risks, it 
estimated the contaminants’ impacts on the toxicity of benthic invertebrates and on the 
reproductive success of mink, river otter, spotted sandpiper, bald eagle, and osprey.  

These indicators do not include other potentially important benefits that might materialize with 
contaminant removals and reductions. A useful framework for understanding the potential 
benefits from natural resource improvements distinguishes among different ways in which 
natural resources contribute to the wellbeing of individuals, families, and communities. Called 
the Total Economic Value framework, it recognizes that some benefits materialize as people use 
the resources, either directly or indirectly. Others materialize as people through what 
economists call passive use. Figure 1 illustrates the framework with a focus on fish.  

EPA’s assessment of fish-related benefits addressed only a portion of the direct use value: the 
health effects from eating fish. It ignored other components of direct use value, such as the 
pleasure anglers derive from fishing, or the spiritual renewal some people derive from fishing 
for and catching wild fish. EPA also ignored other components of value.  

If EPA had looked, it would have discovered that any increase in fish populations resulting 
from a more aggressive cleanup of the site could yield multiple benefits for groups near and far. 
One assessment of this issue concluded, for example:7 

“This effort to characterize fish values in the basin ecosystem and economy confirms that 
fish constitute an extremely valuable source of commercial and recreational benefits 
whether they are based on native stocks, hatchery populations of salmon and trout, or 
introduced species. For Native Americans of the basin, the present low level of abundance 
of salmonids has major economic and cultural impacts. The basin ecosystem can be seen as a 
supplier of ecological services to a large region that extends, in the case of salmonids, to the 

                                                        
7 Fluharty, David L. 2000. Characterization and assessment of economic systems in the interior Columbia basin: 
fisheries. Gen. Tech. Rep. PNW-GTR-451. Portland, OR: U.S. Department of Agriculture, Forest Service, Pacific 
Northwest Research Station. http://www.fs.fed.us/pnw/pubs/pnw_gtr451.pdf. 
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whole northeast Pacific fisheries. More broadly, salmon are rapidly becoming symbols of 
quality of life as well as part of the cultural heritage of the region.” [p. 52] 

 

Figure 1. Components of the total economic value derived from fish resources 

The author also observed:  
“Because of the strong association of abundant stocks of anadromous fish and recreational 
fishing with quality of life in the Pacific Northwest, the nonuse and existence values of fish 
in the basin take on considerable importance. The presence of many species of fish not used 
by commercial and recreational fishers has ecological significance. Furthermore, some of 
these species have significant nonmarket values for Native Americans in the basin. Even 
species normally considered by anadromous aficionados as introduced ‘trash fish’ are 
gaining in popularity in the recreation sector, and some produce commercial value.” [p. 5] 

In other words, all species of fish adversely affected by contaminants at the site have value, in 
many ways to many groups. Having not considered these values, EPA cannot legitimately 
assert that Alternative I is the most acceptable to these groups. This conclusion applies 
especially to Tribal communities and others who value fish in ways that extend beyond 
recreational and commercial fishing. “It can be said without exaggeration that no aspect of 
nature in North America was so critically important in the economic life of a fishing folk as was 
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the salmon run in the West.”8 Other species—chubs, lamprey, sturgeon, trout, etc.—also have 
importance, for ceremonial and religious purposes as well as for subsistence.  

Lamprey, for example, play many important roles. In existence for more than 500 million years, 
they contribute to the foundation of the Columbia River Basin’s ecosystem, improving habitat 
for salmon and other species as juveniles filter algae and sediment from rocks,9 and adult 
carcasses bring important nutrients from the ocean to the food web for aquatic and terrestrial 
species. Some evidence suggests that healthy lamprey populations are a necessary condition for 
successful restoration of salmon. Higher levels of contamination threaten the lampreys’ 
continued contribution to the ecosystem. They also pose risks to the wellbeing of Tribal 
members (CRITFC 2011) through impacts that include:  

• Loss of lamprey from the ecological circle and the tribal way of life. The tribes consider 
the lamprey as their sacred elder and without them the circle of life is unbalanced. 

• Loss of cultural heritage, especially for young tribal members—many have never even 
seen a lamprey. As a consequence of declining harvest within interior Columbia River 
tributaries, many young tribal members have not learned how to harvest and prepare 
lamprey and are losing historically important legends associated with these fish. 

• Loss of fishing opportunities in traditional fishing areas. Among other things tribal 
members are forced to travel long distances to lower Columbia River tributaries, such as 
the Willamette River, for severely limited lamprey harvest opportunities. 

Contamination at the site also affects the behaviors and culture of other groups: African 
American, Latino, Asian American, and Russian/Slavic.10 

EPA, in general terms, recognized the potential economic importance of increases in 
subsistence, recreational, commercial fishing that might result from more aggressive cleanup of 
the site, but it failed to fully quantify this potential. It also failed to consider other components 
of the total value, as indicated by Figure 1. This failure reflects the agencies failure to look for 
relevant information rather than from a lack of such information. 

A recent assessment of the economic value of salmon in the Columbia River Basin found, for 
example, that Spring Chinook salmon caught commercially have an economic use value of $50-
$60 for the ocean and Lower Columbia River fisheries, respectively, and those caught 
recreationally have a value of $120-$330.11 The researchers also found that recreational and 
commercial fishing represented no more than 10 percent of the total value Washingtonians and 
Oregonians place on an increase in salmon populations. This percentage indicates the general 
magnitude of the potential error in EPA’s decision to measure cleanup benefits looking only at 
its small subset of benefits. Moreover, ECONorthwest et al. (2012) found that Washingtonians 
and Oregonians would realize a benefit of $5.0–$7.4 billion from implementation of a program 
that would increase salmon populations in the Columbia River by 180,000–470,000 adults per 
year.  

                                                        
8 Rostlund, Erhard. 1952. Freshwater Fish and Fishing in Native North America. University of California. Cited in 
Fluharty (2000; 8). 
9 Columbia River Intertribal Fish Commission (CRITFC). 2011. Tribal Pacific Lamprey Restoration Plan for the Columbia 
River Basin. http://www.critfc.org/wp-content/uploads/2012/12/lamprey_plan.pdf. 
10 Sunding, David, and Steven Buck. 2011. Fish Consumption in Portland Harbor. 
11 ECONorthwest, Natural Resource Economics, and ESA. 2012. Yakima River Basin Integrated Water Resource 
Management Plan: Four Accounts Analysis of the Integrated Plan. 
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These numbers raise the very real possibility that the incremental benefits from a more 
aggressive cleanup of the site would outweigh the incremental Project costs. The Proposed Plan, 
however, is so inadequate that it never raises the question or points toward an answer.  

These numbers also suggest that, if it had considered the full benefits of additional cleanup, 
EPA might have selected as its Preferred Alternative one that promises more aggressive cleanup 
than what is contained in Alternative I. Moreover, if it had considered the full set of cleanup 
benefits, EPA likely would have evaluated Alternative H and/or other alternatives that aim for 
a more robust cleanup.  

In sum, by focusing on only a small subset of cleanup benefits, it is reasonable to conclude that 
EPA looked at the wrong alternatives and selected the wrong Preferred Alternative.  

 



To :

EPA Administrator Gina McCarthy

U.S. Regional Administrator, Region 10 Dennis McLerran

CC:

OR Senator Jeff Merkley

OR Senator Ron Wyden

OR Representative Earl Blumenhauer

OR Representative Suzanne Bonamici

OR Representative Peter DeFazio

OR Representative Kurt Schrader

OR Representative Greg Walden

OR Governor Kate Brown

OR Attorney General Ellen Rosenblum

OR House Speaker Tina Kotek

OR Representative Tawna Sanchez (incoming)

OR Representative Alissa Keny Guyer

OR Health Authority Director Lynne Saxton

City of Portland Mayor Charlie Hales

City of Portland Commissioner Nick Fish

City of Portland Commissioner Amanda Fritz

City of Portland Commissioner Steve Novick

City of Portland Commissioner Dan Saltzman

City of Portland Auditor Mary Hull Caballero

City of Portland Bureau of Environmental Services Director Michael Jordan



Subject: Portland Youth and Elders Council (PYEC) Public Comment on the Portland Harbor Superfund 
Site Proposed Cleanup Plan

Dear Ms. McCarthy and Mr. McLarren:

The Portland Youth and Elders Council (PYEC), is a grassroots advocacy group that builds strong civic 
connections within the local Native American Community. We are part of a regional effort to reduce 
poverty in urban Indian Communities and to develop greater community ties and advocate for 
improving the quality of life for Native American Indians in urban areas.

Through the practice of traditional values, the Youth and Elders Council addresses poverty and other 
community issues by focusing on community solutions to housing, unemployment, education, health 
and racism while building on community strengths.

We feel that the EPA has not met its basic mission to protect human health and the environment, 
maximize compliance and reduce threats to public health and environment. We feel that the cleanup 
plans in total were based on bad science, and bad or secret formulas that have been deemed even by 
EPA to be deficient and subject to fines. We feel the studies are poisonous fruit and should be thrown 
out. We feel it is lacking in the areas of overall protection of human health and the environment. Not in 
Compliance with Federal, State, local, international, and Tribal law. Did not properly address long term 
effectiveness and permanence, reduction of toxicity, mobility, or volume, short term effectiveness, 
implement ability, cost, community acceptance or Tribal acceptance.

PYEC feels that the proposed plans of the EPA Portland Harbor cleanup  will have an adverse impact on 
communities, businesses and wildlife along the Willamette and Columbia River system and beyond and 
that it will have a disproportional adverse effect on the poor and communities of color, particularly 
those of the Urban Native American Population. A U.S. General Accounting Office study showed obvious 
bias regarding landfills in minority communities. The National Law Journal found that the EPA took 20% 
longer to cite abandoned sites in minority communities and that polluters in those communities paid 
50% less than polluters in white communities.  These studies along with the EPA’s failure to consult with 
Native urban Indians and the community at large shows a troubling pattern.  

The EPA’s outreach to urban Native communities regarding the Portland Harbor clean-up was grossly 
inadequate and basically unfunded.  The original 30 days or the subsequent additional 60 days is 
completely insufficient time for the Native American community to respond with a responsible and 
reasonable alternative to the EPA’s proposed plan.  

PYEC feels that our civil rights and our human rights are being violated.  We will submit some of our 
concerns in this letter however we reserve the right to additional comment, input and changes.  

The Native peoples in the region consume fish from the Portland Harbor and nearby waterways at 
approximately nine times the national rate and the general population of the Portland Metro area.  We 
believe this is a disproportionate adverse impact on our population.  We also hold that treaty rights 
extend to all tribal members including those in the urban environment, both tribally enrolled and non-
enrolled.  We take issue with the EPA considering the lamprey as a transient species.  Lamprey spend 
seven years as young in the sediments of the Willamette River and that puts the lamprey in a different 
category.  Our paramount concern is with the long-term epigenetic effects of toxicity in our population.  
One meal of fish to our women results in undisputable long-term harm.  It is also true that the EPA 



shows no studies of the long-term effects in either humans or other plants and animals in the system.  
Nor has it considered cumulative and intergenerational impacts or outside influences exacerbating 
health disparities.  

Things we would like the EPA to address include, but are not limited, to the following:

- Extend the comment period at least 120 days.
- Work with and fund independent community organizations for quality community outreach to 

educate, inform, protect and advocate for affected communities particularly those of color and 
economically disadvantaged and not a Potentially Responsible Party or PRP (City of Portland 
Bureau of Environmental Service is unacceptable).  See Community Involvement Ladder diagram 
attached.

- Our Canoe Journey people who are practicing spiritual Native events are unable to use the River 
due to pollution.  See attached letter.

- Making sure polluters pay.  
- Making sure the insurers of the polluters represent the clean-up.  
- Have performance bonds.
- Insure that the superfund site is addressed in total and not as separate units, both upland and in 

water aspects included.
- Prioritize the overall success of the site-wide clean-up over making available specific sites for 

interest groups.
- Production and translation of pertinent documents from EPA and the PRPs.
- Consider permanent adverse health effects to nursing children.
- Protect lamprey, our cultural food and source of spiritual nutrition as well as a resource for our 

ceremonies and historical stories.
- Give six months’ notice before beginning clean-up in areas where houseless people are living. 
- Provide funds for permanent affordable housing for anyone displaced by clean-up whether 

housed or houseless.
- Insure that low- and middle-income residents have access to permanently affordable housing in 

nearby neighborhoods.
- Work with impacted communities to set aside land on or near the river for community use 

including community controlled habitat restoration, housing, gardens, environment education, 
and other community identified and controlled activities.  

- Remove all highly and moderately contaminated sediments from the river regardless of cost so 
that fish are safe for everyone to eat.

- Remove all highly and moderately contaminated soils from the upland areas to ensure no 
recontamination of the water and to ensure that food stuffs gathered from the above high 
water mark are safe for all to eat.

- Train and hire local residents from impacted communities, women and minority-owned firms for 
the related long-term family-wage clean-up jobs.

- Sign community benefit agreements to ensure benefits accrue to local communities.
- Pursue a meaningful partnership with local tribal governments and urban Natives.

- Pollution Controls: Include ongoing pollution controls in the final cleanup plan, including from 
upriver sources. Do not allow re-contamination from upland sources. Use EPA enforcement 



authority to clean up major hot spots like Arkema, shut off upland pollution sources, and define 
an appropriate, diminished role for Oregon DEQ during the cleanup process.

- Air Monitoring: During the entire length of cleanup process, require the most effective 
fuel/emissions filters available and ongoing monitoring to minimize exposure for all cleanup-
related activities, including but not limited to freight, dredging, barges, and other equipment. If 
air toxins are found to exceed acceptable levels, immediately take measures to intervene.

- Water Monitoring: During the entire length of the cleanup process, provide rigorous water 
monitoring, and make data available through a public database so that the public is aware of 
pollution levels at various locations, particularly those that are important for recreation and 
fishing access.

- Public Access: Increase access to public lands along the river. Prioritize impacted communities – 
including youth – in the design, cleanup, restoration, and development of new sites.

- Transport & Disposal: Ensure the health and safety of people and the environment in the 
transport and disposal of toxic substances. Do NOT store contaminated sediment next to the 
river. Do NOT dispose of contaminated sediment in a way that will negatively impact the health 
of people living or working near the disposal site. Use known best practices to avoid off-gassing 
and volatilization of toxic substances, and ensure that all workers are trained in these practices.

- Community Support: Establish a fund to assist communities impacted by historic and ongoing 
contamination, as well as cleanup impacts, until fish advisories are lifted.

- Polluters Pay: Ensure that impacted communities (see above) are not burdened by the cost of 
cleanup. Require performance bonds from PRPs to cover these cleanup costs.

- Legally binding source cleanup from Oregon
- Habitat restoration in perpetuity fully paid by PRPs
- No separate operable units
- Monitoring during clean-up of water, air, noise, and odor.
- Full community involvement at all levels.
- Atmospheric release of PCBs is not included in any part of the EPA analysis or Proposed Plan. 

Recent research confirms that PCBs can be released into the air, that air can be a source of 
human exposure, and that exposure by inhalation can cause harmful health effects in people.

- Emerging technologies- treatment of dredged material is more viable than ever before and 
needs to be given greater attention in the Plan and FS. Newer treatments are available for 
riverbank contamination as well.

- Control of upland and upriver sources is necessary and not complete. The Plan indicates a more 
pervasive influx of contaminant from the sources on land, many or all of which are uncontrolled. 
This problem must be remedied with source elimination in the harbor and source control 
upriver.

- Contaminants left in river will largely remain for the foreseeable future. PCBs, dioxins/furans, 
DDx, and metals will not degrade. The Plan leaves a substantial amount of contaminants in the 
river and we seek an estimate of the mass of chemicals remaining.

- Confined Disposal Facilities have been opposed by the community since the concept was first 
raised. The community does not want to have a CDF in perpetuity.



- Monitored Natural Recovery has not been shown to effectively deal with contaminant that do 
not degrade, including metals, PCBs and dioxins/furans, among other chemicals. MNR can work 
on PAHs that can be broken down by bacteria.

- Time frame for estimated costs needs to be longer, at least 100 years, recognizing that the 
remedy includes monitoring in perpetuity. EPA also needs to estimate the economic benefits of 
a clean river, fishing boating, etc.

- Compliance with all standards, including drinking water and surface water standards (Clean 
Water Act).

- Restoration of any lost habitat needs to be a requirement of the final remedy. The Proposed 
Plan refers to restoration, and this restoration must comprehensively include actions following 
removal actions.

- Independent air & water monitoring during the cleanup must be instituted and include baseline 
data collected as soon as possible.

- More detailed/site-specific data will be obtained during the design phase and the ROD must be 
written to require removal that accounts for the data that will be collected.

- Fish contamination needs to be monitored to assess the changes with time and over space, 
beginning with a monitoring program now to establish a clear baseline.

We will include and submit for your consideration:

- economic impact study titled Economic Importance of the Portland Harbor Clean-up by Ernie 
Niemi of Natural Resource Economics.

- Portland Harbor Community Coalition letter to the EPA dated September 6, 2016. (We are part 
of the Portland Harbor Community Coalition and we support their grievances and requests and 
attach their letter of comment to the EPA dated September 6, 2016.)

- A fish consumption survey by Columbia River Intertribal Fish Commission.

Thank you for your consideration.

Sincerely,

Representative for Portland Youth and Elders Council
(b) (6)



Testimony of :

I am an enrolled member of the Sisseton Wahpeton Oyate in South Dakota. I am here on behalf of the 
NAYA Family Canoe Journey, a community initiative of the Portland Youth and Elders Council and the 
Native American Youth and Family Center.

When we started the Canoe Journey community initiative three years ago, we toured the waterways in 
the urban area. As we sat by the water enjoying the splendor around us, we noticed the river glistening. 
We looked closer, it was an oil slick! Sickened, we realized this is what our generation did, in our greed 
for more - more - more, we destroyed the environment. To this day we live with this guilt and wonder 
how and what can we, as individuals, do to help.

The problem seemed insurmountable but the federal government and the EPA now have the ability and 
responsibility to force polluters to clean it up.

Our canoe family practiced at Cathedral Park below the St. John's Bridge on the Willamette River not 
fully understanding the dangers lurking in the Superfund area. We were all enjoying the park and the 
children could not resist the water! We soon realized we were exposing our children and families to 
deadly toxins, raw sewage and industrial waste. We now go far upstream on the Columbia or far 
downstream on the Willamette. We simply cannot allow our children to be exposed any more, no 
matter how beautiful and serene the water looks. 

We've seen fisher people and families, mostly people of color with children out fishing, in the Superfund 
area and probably eating more than the recommended allotment of poisonous fish. The EPA must 
remove the deadly toxins and ensure that the fish are edible, train and hire people of color and other 
impacted residents for long term clean up jobs, listen observe and learn from Native elders, especially 
from the inter tribal urban community, about how to clean the environment and most of all ensure that 
polluters do not re-contaminate and that they, not the impacted people of color, pay for their pollution. 

Final recommendation:  We have been collaborating with other interested parties who also feel that a 
formal consultation between the Environmental Protection Agency, the City of Portland and affected 
communities of color be initiated to provide insight and oversight.

(b) (6)



 

To: 
U.S. EPA Administrator Gina McCarthy
U.S. Regional Administrator, Region 10 Dennis McLerran

CC: 
OR Senator Jeff Merkley
OR Senator Ron Wyden
OR Representative Earl Blumenhauer
OR Representative Suzanne Bonamici
OR Representative Peter DeFazio
OR Representative Kurt Schrader
OR Representative Greg Walden
OR Governor Kate Brown
OR Attorney General Ellen Rosenblum
OR House Speaker Tina Kotek
OR Representative Tawna Sanchez (incoming)
OR Representative Alissa Keny Guyer
OR Health Authority Director Lynne Saxton
City of Portland Mayor Charlie Hales
City of Portland Commissioner Nick Fish
City of Portland Commissioner Amanda Fritz
City of Portland Commissioner Steve Novick
City of Portland Commissioner Dan Saltzman
City of Portland Auditor Mary Hull Caballero
City of Portland Bureau of Environmental Services Director Michael Jordan

 
Subject: Portland Harbor Community Coalition (PHCC) Public Comment on the Portland Harbor 
Superfund Site Proposed Cleanup Plan
 



September 6, 2016

 Dear Ms. McCarthy and Mr. McLerran:

We are the Portland Harbor Community Coalition (PHCC), an alliance of over a dozen member 
organizations and supporting groups. We represent those most impacted by contamination in the 
Portland Harbor Superfund site: Native people, Blacks/African Americans, immigrants and refugees, 
people experiencing houselessness/homelessness, and working-class Portlanders of all races and 
ethnicities.

The ways that our people have been impacted by Portland harbor pollution are varied and complex.
   

● First Nations: Northwest Native peoples have inhabited lands along the Willamette River since 
time immemorial, subsisting off of the fish, water, and land. Native people were able to sustain 
their villages and trade with other tribes in large part due to the salmon, lamprey, camas, 
wapato, and other species that lived in abundance in and around the river. Today, industrial 
pollution in the Portland Harbor has disrupted those food sources, and severely compromises 
the health, livelihood, and culture of Native people who live and travel throughout the Columbia 
River Basin. Thousands of Native people from the Columbia River Basin Tribes consume fish 
from the Portland Harbor and nearby waterways - with far greater frequency (58.7 grams per 
day) than non-Native people (nationally estimated at 6.5 grams per day). In other words, Native 
adults consume approximately nine times more than the estimated national fish consumption 
rate. As noted by the Columbia River Intertribal Fish Commission, this “seriously calls into 
question the applicability and adequacy of using a national fish consumption rate to protect 
tribal members’ health” (Columbia River Inter-Tribal Fish Commission (1994) A Fish Consumption 
Survey of the Umatilla, Nez Perce, Yakama, and Warm Springs Tribes of the Columbia River 
Basin). Now that the states of both Washington and Oregon have adopted the higher fish 
consumption rate of 175 grams per day, and as both move into compliance to protect the 
fishing public (both tribal and non-tribal), EPA’s approach to harbor pollution must align with 
those goals, and not create a backslide. The PHCC believes that treaty rights extend to all tribal 
members, including those in the urban environment, who have been particularly impacted by 
harbor pollution. For instance, among the 12,000 member Turtle Mountain Tribe of North 
Dakota, fully half joined the war effort during World War II and went to work in Portland at 
Kaiser Industries near Vanport. Kaiser’s current status as a Potentially Responsible Party 
underscores the importance of EPA’s engagement with urban Native Americans, both to fully 
understand historic sources of contamination and to provide better remedies for groups who 
have suffered from multiple, inter-generational impacts from harbor pollution, whether that 
came from air, water, river food, or on-the-job exposure. Substantial reductions to toxic off-
loading on traditional foods like salmon, wapato and lamprey must be prioritized  in any local 
clean-up plan if EPA expects to win community approval. Without such a focus, Native 
Americans will continue to suffer an unfair toxic burden from Portland Harbor pollution, as well 
as disproportionate health impacts that accompany the loss of their traditional foods.



● Black/African Americans: Black/African Americans first arrived in Portland in large numbers to 
work in the shipyards during World War II. Many fished in the Portland Harbor, and continue to 
fish there, eating contaminated fish, including carp and catfish. Black/African American shipyard 
workers were also exposed to toxic substances such PCBs, lead, and asbestos in the shipyards 
and toxic air in nearby neighborhoods. They were also prohibited from joining the Boilermakers 
Union. At the same time, workers and their families were forced to live in segregated 
neighborhoods for decades where they suffered disproportionately from harbor-related air 
pollution, and have since suffered (and continue to suffer) from the impacts of serial 
displacement - often to areas near brownfields  - as the city has grown and changed. We are 
recommending several measures to ensure that the Portland Harbor cleanup does not 
contribute to the displacement and continued health disparities of Black/African Americans, and 
instead contributes to this group’s prosperity.

● Immigrants and Refugees: Many people, especially Eastern European, Asian, and Latino 
immigrants and refugees subsist on resident fish from the Portland Harbor and are exposed to 
health risks from contaminants in the fish they consume. Families often depend on fish for 
protein, and view fishing as a continuation of their cultural traditions. Many people lack 
information about the dangers of consuming fish from the river, and others are aware of risks 
but are food insecure and have few other options. In 2011, out of a telephone survey of licensed 
anglers, it was estimated that about 7,800 people consume resident fish (catfish, bass, carp, 
etc.) from the Portland Harbor (and that 142,000 consume any fish - including non-resident 
fish). It was also estimated that 1,789 children consume resident fish. Those ~800 people who 
reported consuming the most resident fish eat about a serving a week - far more than the 
recommended amount. Licensed anglers with the most people reporting resident fish 
consumption were Eastern Europeans - 38% reported resident fish consumption. This survey 
does NOT account for NON-licensed anglers. It is estimated that about 13.5% of those fishing in 
the Portland Harbor do not have licenses. Many of those fishing without licenses are likely part 
of immigrant and refugee groups who fish for subsistence and cultural reasons (Sundling, D. and 
Buck, S. (2012) Fish Consumption in the Portland Harbor). These communities are dependent on 
fishing, and deserve to eat fish free of toxic substances.  Some travel 40 miles from Woodburn, 
OR to catch fish to feed entire families, including small children and pregnant or nursing 
mothers.

● People Experiencing Houselessness: Hundreds of houseless people call the Portland Harbor 
home, particularly in the wake of the current housing crisis that has left many Portlanders 
without permanent and affordable shelter. Ongoing sweeps of homeless camps in inner 
Portland neighborhoods, including along Johnson Creek, also push people toward the 
waterfront, and onto contaminated beaches. People survive by fishing in the river, which 
continues to expose them to dangerous contaminants and serious health risks. People who live 
along the river are also exposed to toxic substances such as lead, PCBs, and dioxins in the soil. 
And as the cleanup begins, they are at risk of being displaced again. Moreover, without 



        

              

            
             

            

           

                
            

               

              

                  

             

                
             

               

          
                     

               
                    

                  

        

                      

              
                 

                

               

                  

             
             

             

          

   

                 

                    

                  
 





long as 7 years. We are concerned that long-term capping, in particular, will contribute to the extinction 
of lampreys.

Scientific evidence suggests that Pacific lamprey, which have been in existence for over 500 million 
years, are one of the foundational species of the Columbia basin, and that the potential loss of Pacific 
lamprey in the Columbia basin threatens the basin’s ecological integrity. Lamprey is also an incredibly 
important cultural food, and provide a very important source of nutrition, as they are exceptionally rich 
in fats (much more so than salmon). Due to the loss of lamprey throughout the Columbia Basin, many 
young tribal members have never even seen a lamprey, and are losing historically important stories and 
ceremonies that are associated with them. Juvenile lamprey spend up to seven years in the river 
sediment before migrating to the ocean, and are likely absorbing significant levels of contaminants in 
the Portland Harbor, which could be passed on to tribal fishing people; Willamette Falls, just upstream 
from the Superfund area, is an important tribal harvesting area for lamprey. We feel the baseline the 
EPA’s proposed plan does not do enough to protect these lamprey and the tribal members who rely on 
them.

As people living in the Portland harbor vicinity, whose lives and livelihoods will be impacted by the 
cleanup as well as the redevelopment that occurs following remediation, we call upon the EPA to ensure 
that the final ROD includes provisions that guarantee the following outcomes:

● Land: Work with impacted communities (see above) to set aside land on or near the river for 
community use. This could support community-controlled habitat restoration, housing, gardens, 
environmental education, and other community-identified and community-controlled activities. 

● Healthy Fish: Remove ALL highly and moderately contaminated sediments from the river, 
regardless of cost, so that fish are safe for EVERYONE to eat.

● Housing Justice: Give 6 months notice before beginning the cleanup in areas where houseless 
people are living. Provide funds for permanent, affordable housing for anyone displaced by 
cleanup (whether housed or houseless). Institute robust anti-displacement provisions (i.e., as 
outlined in the City of Portland’s Comprehensive Plan) to ensure that low- and middle-income 
residents have access to permanently affordable housing in nearby neighborhoods.

● Jobs: Train and hire local residents from impacted communities, women, and minority-owned 
firms for long-term, family-wage cleanup jobs. Sign Community Benefit Agreements to ensure 
that benefits accrue to the local community, and to those who have been most impacted by 
river pollution. Pursue a meaningful partnership with local tribal governments.

● Pollution Controls: Include ongoing pollution controls in the final cleanup plan, including from 
upriver sources. Do not allow re-contamination from upland sources. Use EPA enforcement 
authority to clean up major hot spots like Arkema, shut off upland pollution sources, and define 
an appropriate, diminished role for Oregon DEQ during the cleanup process.

● Air Monitoring: During the entire length of cleanup process, require the most effective 
fuel/emissions filters available and ongoing monitoring to minimize exposure for all cleanup-
related activities, including but not limited to freight, dredging, barges, and other equipment. If 
air toxins are found to exceed acceptable levels, immediately take measures to intervene.



● Water Monitoring: During the entire length of the cleanup process, provide rigorous water 
monitoring, and make data available through a public database so that the public is aware of 
pollution levels at various locations, particularly those that are important for recreation and 
fishing access.

● Public Access: Increase access to public lands along the river. Prioritize impacted communities – 
including youth – in the design, cleanup, restoration, and development of new sites.

● Transport & Disposal: Ensure the health and safety of people and the environment in the 
transport and disposal of toxic substances. Do NOT store contaminated sediment next to the 
river. Do NOT dispose of contaminated sediment in a way that will negatively impact the health 
of people living or working near the disposal site. Use known best practices to avoid off-gassing 
and volatilization of toxic substances, and ensure that all workers are trained in these practices.

● Community Support: Establish a fund to assist communities impacted by historic and ongoing 
contamination, as well as cleanup impacts, until fish advisories are lifted.

● Polluters Pay: Ensure that impacted communities (see above) are not burdened by the cost of 
cleanup. Require performance bonds from PRPs to cover these cleanup costs.

While we acknowledge EPA’s position that they have met the minimum legal requirements for public 
outreach, we do not believe EPA has conducted an outreach process that is adequate to address the 
needs of those most impacted. We strongly urge the EPA to take a different approach in crafting the 
ROD, and prioritize environmental justice communities that have been most impacted by the river’s 
pollution, and which have the most to gain, or lose, as the EPA continues to make decisions on our 
behalf.

Thank you.

Portland Harbor Community Coalition Members and Supporters: [DRAFT sign-on list – subject to change 
- yellow highlight means the group has agreed to sign on to final letter]

AFSCME Green Caucus
American Indian Movement -- Portland Chapter
Ancient World Crafts
Asian Pacific American Network of Oregon -
Audubon Society
Collective Care Services
Columbia Riverkeeper
East European Coalition
Groundwork Portland
Iraqi Society of Oregon
Jamaican Homestyle Cuisine
Jose Gaustellum Painting
Lideres Verdes
Madinah Cafe
Mattie Khan’s Kitchen



MBZW Muzak
Muhammad Study Group of Portland
Native American Youth and Family Center 
PDX Bubble Boys
Portland Center for Self Improvement
Portland Harbor Community Advisory Group 
Portland Youth and Elders Council
Raging Grannies
ReBuilding Center
Right 2 Survive
Right 2 Dream Too
Screwloose Studios
SEIU 503, OPEU
Sierra Club -- Oregon Chapter
Strawberry Pizza Parlor
The S.O.F.
Urban League of Portland
Wisdom of the Elders 

Contact: 

 

(b) (6)









 












































































































































































































































































































































































